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COMPOSITE INSOLE FOR FOOTWEAR AND MANUFACTURING METHOD . 

Field of the invention . 

5 

This invention generally finds application in the field 
of footwear and particularly relates to a composite 
insole as defined in the preamble of claim 1, and to a 
method of manufacturing same, 

10 

Prior art 

The heel is known to be the portion of the foot that is 
. most subjected to shocks and impulsive stresses during 
15 walking. For this reason, in many footwear and insole 
products shock absorbing members are provided at the 
heel region. 

Particularly, EP-A-1166671, WO-A-0024283, WO-A-983124 9, 
20 US-A-2002092203, US-A-5718063 disclose insoles having a 
polymeric • base material and at least one cavity or 
opening in which one or more gel inserts are received. 
Generally, at least one gel insert is placed in a rear 
portion of the insole at the user's heel to absorb 
25 shocks from the ground. 

A drawback of. such arrangements is that the insert has 
a small size and causes an uneven distribution of 
mechanical properties in the rear portion and the 
30 insole, thereby affecting comfort for the user. 
Particularly, transition portions having different 
stiffness properties are provided between the base 
material and the gel material. These transition 

1 

SUBSTITUTE SHEET (RULE 26) 
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portions may be felt by the wearer and may be 
particularly uncomfortable as they are placed in the 
rear portion of the insole, which is subjected to 
frequent and relatively high stresses. 

5 

US-A-2002166259 and FR~A-2808427 disclose respective 
insoles having a layer of gel material with an upper 
surface extending substantially all over the plant of 
the user's foot. A cover layer is further provided, for 
10 wholly covering at least the upper surface of the gel 
layer, in such a manner as to prevent direct contact 
therewith. 

A disadvantage of such arrangements lies in that the 
15 cover layer may limit the shock absorbing capacity of 
the gel layer, thereby affecting ^the comfort level 
during walking. Additionally, the arrangement disclosed 
in US-A-2002166259 provides local portions having 
different stiffnesses, which can cause inconvenient 
20 discontinuities of the pressure felt by the foot and 
affect the overall comfort. 

EP-A-0774219 discloses a footwear insole having a base 
body made of polymeric foam and a cushion filled with 
25 gel positioned on the upper surface of the insole to 
interact with the user's foot. The insole further has a 
cavity at the heel portion, which is designed to 
receive a member for absorption of impulsive stresses 
on the heel. 

30 

A disadvantage of this arrangement consists in that the 
interaction between the gel cushion and the base body 
and the interaction between the gel contained in the 

2 
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cushion and the walls thereof may affect the shock 
absorption and deformation capacities of the gel, 
thereby reducing the stress absorption effect. 

5 Summary of the invention " 

A primary object of this invention is to obviate the 
above drawbacks, by providing a , composite footwear 
insole having high comfort properties. 

10 

A particular object is to provide an insole which can 
uniformly distribute stress oveir the foot and 
particularly over areas subjected to higher pressure, 
such as the heel and the metatarsal regions, 

15 

A further object of the invention is to provide an 
insole which has a continuous surface in contact with 
the foot at the areas subjected to greater stress, 
which has no discontinuity in stiffness or other 
20 mechanical properties. 

Yet another particular object is to provide an insole 
which allows transpiration at the foot areas that are 
more prone to sweating. 

25 

These objects, as well as other objects that will be 
more apparent hereafter, are fulfilled, according to 
claim 1, by a composite footwear insole having a front 
portion for interacting with the foot at the metatarsal 
30 region and at least partly at the plantar arch, and a 
rear portion for interacting with the heel, 
characterized in that the rear portion has at least one 
top layer of gel material whose plan size is at least 
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substantially equal to that of the rear portion to 
uniformly support the heel and absorb stresses acting 
thereon. 



Thanks to this particular arrangement, a particularly 
comfortable insole may be provided, which can uniformly 
distribute stresses on the foot and particularly on the 
heel. 



10 



Brief description of the drawings 



Further characteristics and advantages of the invention 
will be more apparent from the detailed description of 
a few preferred, non-exclusive embodiments of an insole 
15 according to the invention, which are described as a 
non-limiting example with the help of the annexed 
drawings, in which: 

FIG. 1 is a perspective view of a first insole 

according to the invention; • . - 

20 FIG. 2 is a perspective view of a second insole 

according to the invention; 

FIG. 3 is a perspective 

according to the invention; 

FIG. 4 is a perspective 
25 according to the invention; 



view of 



third insole 



view of 



fourth insole 



Detailed description of a preferred embodiment 



Particularly referring to the above figures, a 
30 composite insole according to the invention, designed 
for various footwear types, and generally designated by 
numeral 1, will be described. 



4 
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The insole 1 has a front portion 2 for interacting with 
the foot at the metatarsal region and at least partly 
at the plantar arch^ and a rear portion 3 for 
interacting with the heel. 

5 

A peculiar feature of the invention is that the rear 
portion 3 has a gel layer 4 whose plan size is 
substantially equal to that of the rear portion 3 
itself. Thus, the heel may be evenly supported and 
10 stresses thereon may be effectively absorbed. 

The gel layer 4 may have an upper surface 5 for 
interacting with the heel, which is substantially, 
continuous, with no surface discontinuity, to further 

15 increase comfort. Furthermore, the gel layer 4 may be 
made either of one piece, from one gel material, or of 
multiple superimposed layers of different gel materials. 
For example, two gel materials having different 
stiffnesses and/or densities may be used. Gel materials 

20 may be of various kinds, and preferably of the 
polyurethane type. 

In certain embodiments, the rear portion 3 may be 
wholly made of gel material, as shown in FIG. 1 and FIG. 
25 3. In this case, the gel layer 4 extends through the 
whole thickness of the rear portion 3, which may be 
connected to the front portion 2 by a continuous 
junction 6. 

30 In other embodiments, as shown in FIG. 2 and FIG. 4, 
the rear portion 3 may comprise a support base 7 made 
of a semi-rigid, natural or synthetic material, such as 
a polymeric foam, which lies under the gel layer 4 . 

5 
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Here, the support base 7 may only extend across the 
rear portion 3 or also across the front portion 2, 

Both in case that the gel layer 4 extends through the 
5 whole thickness of the rear portion 3, and when a 
support base 7 is provided under the gel layer ^, the 
latter may be joined to the front portion 2 by a 
substantially continuous connecting portion 8, thereby 
providing a transition between the upper surface 5 of 
10 the rear portion 3 and the upper surface 9 of the front 
portion 2, which is substantially free of 
discontinuities and inconvenient steps. 

The gel layer 4 may be finished at least on the upper 
15 surface 5 with a varnish which is capable of reducing 
tackiness between the rear portion 3 and the heel, to 
prevent the unpleasant sensation of partial tackiness 
between the heel and the upper surface 5. 

4 

20 Suitably, the gel layer 4 may have a raised peripheral 
edge (not shown in the drawings) to substantially 
conform to the heel anatomy and promote retention 
thereof during walking. Also, the rear portion 3 may 
have a one-piece appendix (not shown) which extends 

25 toward the plantar arch of the foot. Both this one- 
piece appendix and the raised edge are well-known 
arrangements, to improve the anatomic fit of the insole 
1 as well as comfort for the user. 

30 The front portion 2 may comprise at least one layer of 
transpiring material (not shown in the drawings) , which 
may be selected from the group of leathers, fibers, 
natural and/or synthetic fabrics. Furthermore, . the 
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support base 7 may not only extend at the rear portion 
3 but also under the transpiring layer, therefore at 
the front portion 2,, 

5 As shown in the annexed FIG.. 3 and FIG. 4, the front 
portion 2 may comprise an. insert 10 of gel material, 
placed at the metatarsal region, to also absorb shocks 
between the foot and the ground in this area. 

10 The above insole 1 is fabricated according with a 
method as described below. Particularly, the method 
comprises the steps of forming a front portion 2 
designed to interact with the foot at the metatarsal 
region and at least partly at the plantar arch, and 

15 forming a rear portion 3, integral with the front 
portion 2, and designed to interact with the heel. In 
more detail, the method comprises the step of forming a 
gel layer 4, by molding it in a special mold (not 
shown), substantially over the whole plan size of the 

20 rear portion 3. 

The gel layer 4 may be molded in various manners. 
According to a first embodiment, the gel layer 4 is co- 
molded with the front portion 2. Thus, the previously 
25 preformed front portion 2 is placed in the mold, and 
the gel material is introduced thereafter. Therefore, 
the gel layer 4 forms the whole rear portion 3 and such 
molding process allows to connect the front portion 2 
to the rear portion 2 by a continuous junction 6. 

30 

In a second embodiment, the gel layer 4 is co-molded 
with the front portion and a support base 7 made of a 
semi-rigid material. Here, the gel material is molded 

7 
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over the support base 7 at the rear portion 3 and 
permanently bonds both with the support base 7 and the 
front portion 2. 

5 In a third embodiment, the front portion 2 and the rear 
portion 3 are fabricated separately and are later 
joined by a substantially continuous connecting 
junction. Here, the rear portion 3 may be either only 
formed by the gel layer 4 or also comprise the support 
10 base 7. Further, the front portion 2 may be joined to 
the rear portion by gluing, stitching or other similar 
methods . 

Once the intermediate assembly composed of the front 
15 portion 2 and the rear portion 3 has been fabricated 
according to one of the above embodiments, the gel 
layer 4 may be varnished at one upper surface 5 to 
reduce tackiness to the heel. 

20 Alternatively, before fabricating the rear portion 3 in 
accordance with any of the above embodiments, the mold 
may be previously coated with a non-stick varnish, - 
designed to cover an upper surface 5 of the gel layer 4 
to reduce its tackiness to the heel. 

25 

From the above disclosure, the insole of the invention 
proves to fulfill the proposed objects and particularly 
provides a high comfort level, by effectively absorbing 
shocks caused by foot/ground contact, 

30 

The insole of the invention is susceptible of a number 
of changes and variants, within the inventive concept 
disclosed in the appended claims. All the details 



8 



wo 2005/089580 PCT/IB2005/000656 

thereof may be replaced by other technically equivalent 
parts, and the materials may vary depending on 
different needs, without departure from the scope of 
the invention. 

5 

While the insole has been described with particular 
reference to the accompanying figures, the numerals 
referred to in the disclosure and claims are only used 
for the sake of a better intelligibility of the 
10 invention and shall not be . intended to limit the 
claimed scope in any manner. 



9 
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CLAIMS 

1. A composite footwear insole having a front portion 
(2) for interacting with the user's foot at the 

5 metatarsal region and at least partly , at the plantar 
arch, and a rear portion (3) for interacting with the 
foot over the heel region, characterized in that said 
rear portion (3) has at least one layer (4) of gel 
material whose plan size is at least substantially 
10 equal to that of said rear portion (3) to uniformly 
support the heel and absorb stresses acting thereon. 

2. Insole as claimed in claim 1, characterized in that 
said gel layer (4) is made of one piece and has a 

15 substantially continuous upper surface (5) , free of 

« 

surface discontinuities . 

3. Insole as claimed in claim 2, characterized in that 
said rear portion (3) is wholly made of gel material. 

20 

. 4. Insole as claimed in claim 2, characterized in that 
said rear portion (3) comprises a support base (7) made 
of a semi-rigid, natural or synthetic material, 
underlying said gel layer (4) . 

25 

5. Insole as claimed in claim 2, characterized in that 
said gel layer (4) is finished at least on said upper 
surface (5) with a varnish which is capable of reducing 
tackiness between said rear portion (3) and the heel. 

30 

6. Insole as claimed in claim 2, characterized in that 
said gel layer (4) has a raised peripheral edge (4) to 
conform to the heel anatomy and favor retention thereof. 

10 
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7. Insole as claimed in claim 1, characterized in that 
said front portion (2) comprises at least one layer of 
transpiring material. ^ 

5 8. Insole as claimed in claim 4, characterized in that 
said semi-rigid support base. (7) continuously extends 
even at said front portion (2) . 

9. Insole as claimed in claims 7 and 8, characterized 
10 in that said support base (7) extends under said 

transpiring layer at said front portion (2) • 

10. Insole as claimed in claim 2, characterized in that 
said gel layer (4) is joined to said front portion (2) 

15 by a substantially continuous connecting portion (8) . 

11. Insole as claimed in claim 2, characterized in that 
said rear portion (3) has a one-piece appendage 
extending toward the plantar arch of the f cot . 

20 

12. Insole as claimed in claim 2, characterized in that 
said front portion (2) comprises a gel insert (10) 
placed at the metatarsal region. 

25 13. A method of manufacturing a footwear insole as 
. claimed in one or more of the preceding claims, 
comprising the steps of forming a front portion (2) 
designed to interact with the foot at the metatarsal 
region and at least partly at the plantar arch, and 

30 forming a rear portion (3), integral with the front 
portion (2), and designed to interact with the heel, 
characterized in that it comprises the step of forming 
a gel layer (4), and molding it in a special mold, 

11 
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substantially over the whole plan size of said rear 
portion (3) . 

14. Method as claimed in claim 13, characterized in 
5 that said gel layer (4) is co-molded with said front 

portion (2) . 

15. Method as claimed in claim 13, characterized in 
that said gel layer (4) is co-molded with said front 

10 portion (2) and a semi-rigid support base (7). 

16. Method as claimed in claim 13, characterized in 
that the front portion (2) and the rear portion (3) are 
fabricated separately and are later joined by a 

15 substantially continuous connecting junction. 

17. Method as claimed in claim 13, characterized in 
that said gel layer (4) is coated at an upper surface 
(5) thereof with a varnish which is capable of reducing 

20 its tackiness to the heel.. 



18.. Method as claimed in claim 13, characterized in 
that a non-stick varnish is previously applied on said 
mold for coating an upper surface (5) of the gel layer 
25 {4( to reduce its tackiness to the heel. 



12 



wo 2005/089580 PCT/1B2005/000656 




INTERNATIONAL SEARCH REPORT 



A CLASSIFICATION OF SUBJECT MATTER . 

IPC 7 A43B17/02 B29031/518 



.International Application No 

PClttB2005/0Qe656 



Ac cordinQ to InternaHonal Patent Classilication (IPC) or to both natior^l classification and IPC 
B. FIELDS SEARCHED 



Minimum documentaUon searched (classification system lollowed by classiHcation symbols) 

IPC 7 A43B B29D 



Documentation searched other than minimum documentation to the extent that such documents ate included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

EPO-Internal . WPl Data 



C. DOCUMENTS CONSIDEBEDTO BE RELEVANT 



Category • 



X 
A 

X 
A 



aiation ol document, with indication, whBte apptopilate, of the relevant passages 

OE 299 05 961 Ul (ZIMMERMANN, JUER6EN) 
16 September 1999 (1999-09-16) 
the whole document 

US 3 724 106 A (MA6IDS0N H.US) 

3 April 1973 (1973-04-03) 
column 2, line 26 - line 28 
column 6, line 63 - line 64; figures 

US 5 532 689 Bl (JONES, JR. LESLIE 0) 
18 March 2003 (2003-03-18) 
column 2, line 25 - line 37; figure 3 
column 2, line 57 - line 63 

WO 00/24283 A (VINDRIIS, SOEREN) 

4 May 2000 (2000-05-04) 
cited in the application 
claims 1,6; figures 

-/-- 



Relevant to claim No, 



1-3,7, 
13,14 



1-3,10, 

12 
13 



1-3 
13 

1-3,7 
• 13 



Further documents are listed in the continuation of box C. 



1^ I Patent family members are listed in annex. 



* Special categories of cited documents ; 

"A" document defining the general stale of the art which is not 

considered 10 be of particular relevance 
"E" earlier document but pubBshed on or after the international 

filing date 

-L" document which may throw doubts on priority claim(s) or 
which is cited lo establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but. 
later than the priority date ctaimed 

Date of the actual completion of the international search 



11 July 2005 



"T* later document published after the intematfonal filing date 
or priority date and not in confbct with the application but 
cited to understand the principle or theory underiying the 
invention 

"X" document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive step whon the document is taken alone 

."Y" documentof particular relevance; the claimed Invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such dooj* 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 
Date of mailing of the International search report 

15 AUG. 2005 



Name and mailing address of the ISA 



riy au^.w— . 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 228D HV Rijswi|k 
Tel (+31-70) 340-2040. Tx. 31 651 epo nl. 

Fax: (+31-70) 340-3016 



Authorized officer 



Scholvinck, T.S. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



Intornatlonal Applicaiion No 

PClilB2OO5/0O0656 



C.(Continualion) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation ot document, with indication, where appropriate, ot the relevant passages 



US 2001/018466 Al (GANSEM PETER ET AL) 
30 August 2001 (2001-08-30) 
paragraphs [0001], [0004] » [0005], 
[G009], [0012] - [0014] 
paragraph [0035] - paragraph [0038] . 

EP 0 511 570 A (BAYER AG) 
4 November 1992 (1992-11-04) . 
page 7, line 40 - line 48 
page 8, line 45 - line 46 

US 2002/092203 Al (HARDT JOHN C) 
18 July 2002 (2002-07-18) 
cited in the application 
paragraph [0029] - paragraph [0035] 
paragraph [0049]; figures 

EP 1 165 671 A (UVEX ARBEITSSCHUTZ GMBH) 
2 January 2002 (2002-01-02) 
cited in the application 
the whole document 

WO 98/31249 A (CHEONG, WILSON) 
23 July 1998 (1998-07-23) 
cited in the application 
the whole document 



Relevant to daim No. 



13-16 



5,13-18 



1,2,13 



1-18 



1-18 



Form PCT/ISA/210 (oonlinuation ol a«cond sheei) (January 2004} 



INTERNATIONAL SEARCH REPORT 

rmalion on patent family members 



International Application No 

PC^B2005/0O0656 



Patent document 
cited in search report 


Publication 
date . 


Patent family 
iTiember(s) 


Publication 
date 


DE 29905961 


Ul 


16-09-1999 


NONE 






• 


US 3724106 


A 


03-04-1973 


AU 


3505871 


A 


03-05-1973 






CA 


941608 


Al 


12-02-1974 








DE 




Al 


25-01-1973 


• 






r t\ 




nO 


09-02-1973 


• 




• 






A 
n 


12-09-1973 








T T 




D 
D 


10-03-1973 


US 6532589 


Bl 


18-03-2003 


IMUH t 








WO 0G24283 


A 


. 04-05-2000 


DK 


138298 


A 


28-04-2000 






AT 


236545 


T 


15-04-2003 




- 




All 




A 
M 


15-05-2000 








Uc 


oyyuo/ /o 


m 
ui 


15-05-2003 








Uc 




TO 
1 C 


05-02-2004 








WO 




A 1 

Al 


04-05-2000 








EP 


1 1 O /I /I CO 


A 1 

Al 


22-08-2001 








US 


6865823 


Bl 


15-03-2005 


US 2001018466 

• 


Al 


30-08-2001 


nc 
Ut 


lyyo/oy / 




19-07-2001 






tA 


. d6d/\ji/ 


A 1 

Al 


29-05-2001 


• 






EP 




AO 

Ac 


30-05-2001 








JP 


2001103991 


A 

A 


19-06-2001 








5G 


102502 


Al 


26-03-2004 








TW 


o/409o 


B 


01-02-2004 


EP 0511570 


A 


04-11-1992 


DE 


4114213 


A 1 

Al 


05-11-1992 






AT 


150041 


T 


15-03-1997 








CA 


2UO/463 


Al 


02-11-1992 








DE 


59208154 


Dl 


17-04-1997 


■ 






DK 


511570 


T3 


08-09-1997 


• 






EP 


0511570 


Al 


04-11-1992 








ES 


2099178 


T3 


16-05-1997 








FI 


921917 


A 


02-11-1992 








1 t 




A 1 
Al 


04-11-1992 








JP 


5186558 


A 


27-07-1993 








NO 


921549 


A 


02-11-1992 








1 IC 




A 

n 


08-11-1994 

• 


US 20O2G922O3 


Al 


18-07-2002 


wu 


02056718 


Al 


25-07-2002 


EP 1166671 


A 


02-01-2002 


DE 


20011334 


Ul 


21-12-2000 






EP 


1166671 


A2 


02-01-2002 


WO 9831249 


A 


23-07-1998 


AU 


757727 


B2 


06-03-2003 






AU 


5183898 


A 


23-07-1998 








AU 


5543398 A 


07-08-1998 








WO 


9831249 


Al 


23-07-1998 








US 


5003250 A 


21-12-1999 





Form PCT/ISA/2tO {oatcni lamiiy annex) (January 2004) 



